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weathering as ore-forming processes, However, the projects
that will prove most successful in blunting the mineral supply
problems that hover beyond the horizon pertain to a better
understanding of the occurrences and improved prospecting
methods for finding new deposits. Possible programs that might
lead to discoveries include the following:

1. Improved methods are needed for locating valuable de-
posits in the United States that are under and obscured by
extensive blankets of surficial materials. Buried deposits formed
in the past and probably still being altered or eroded by cir-
culating subsurface water undoubtedly will be found in some
of the following regions; (a) areas covered by pediment gravels
making up more than one half of the extensive and productive
Basin and Range mineral province in the southwestern United
States; (b) much of Washington, Oregon, northern California,
and Idaho covered by lava flows; (c) most of the north central
states and southern Canada covered by glacial drift; and (d) the
Piedmont region extending from New Jersey to Alabama that
is blanketed by thoroughly weathered rocks.

One logical way of approaching the problem of finding buried
deposits in the four regions is to develop a multidisciplinary
task force containing expertise in the fields of geomorphology,
geochemistry, geophysics, hydrology, geochemical prospect-
ing, economic geology, and structural geology. In the early
stages of the study, the bedrock surfaces underlying the blan-
keting materials in the first three regions and the interface of
the hard parent rock and the weathered saprolite in the Pied-
mont region should be investigated thoroughly and mapped
where practical. The geomorphology, hydrology, and geo-
physics expertise would probably contribute most in this stage,
The next step would be to outline target areas for mineral
deposits along these surfaces and interfaces. The selection of
targets should include the analysis of all logical projections of
structural features, lineaments, and intrusive and possible other
lithologic boundaries into the blanketed regions (and the study
of water chemistry and shallow and even deep circulating waters
where practical) that may be of help in locating concealed de-
posits.

Probably the task force would conclude that hydrogeochem-
ical prospecting is one of the best methods for searching for
obscured targets for mineral deposits. This method would be
particularly applicable to deposits still being oxidized and leached,
either in stages of formation or destruction, and therefore apt
to have geochemical halos of dissolved trace metals (Beus and
Grigorian, 1975). The covering of large regions by such a pros-
pecting program would require the analyses of thousands of
water samples from springs and wells and would be a huge
task. It might be approached in two ways. One, which is the
smaller and therefore has the better prospects for funding,
would be two or three small projects focusing on limited fa-
vorable areas. The second would be a joint effort with agencies
now analyzing water and encouraging them to submit samples
to central laboratories for complete analyses. Groundwater
sampling should be given priority; surface water in selected
regions should also be examined. Such a program could yield
a great deal of information of value in finding concealed mineral

deposits and, in addition, contribute data necessary in dealing
with water quality and supply concerns.

2. Considerable work is needed to provide adequate knowl-
edge of paleoclimatology and the possibilities of finding more
mineral deposits formed by weathering of ancient land surface
preserved in the geologic record. Deposits formed during pa-
leoweathering intervals in the United States and their ages
include refractory clay (Pennsylvanian and Cretaceous), bauxite
(Eocene, Miocene), and kaolin (Cenozoic). Bauxites that orig-
inated mainly by weathering are widespread in Late Paleozoic,
Mesozoic, and Cenozoic rocks in several countries. A thorough
study of paleoweathering surfaces and paleoclimatology pre-
sumably in the context of former crustal plate configurations,
pole positions, and ocean currents would outline areas to pros-
pect for several types of deposits.

3. Several research projects might be proposed for the pur-
poses of contributing to the background of scientific knowledge
needed to understand fully the formation of mineral deposits
by weathering, and a few projects have potential of producing
new information of value in mineral prospecting. Particularly
needed are coordinated experimental and field investigations
such as the study of element release, mobility, fixation, and
other aspects of weathering of a single rock type as well as
several different rock types under varying climatic and other
factors influencing weathering. Adequate studies of this type
would require that observations be made in tropical areas where
weathering is exceptionally active. Field researchers should
also live and work in the study area sufficiently long to monitor
the effects of seasonal climatic changes and periods of uncom-
monly heavy rainfall and drought.

The island of Hawaii would be an excellent place for a thor-
ough study of weathering because rocks having similar com-
positions occur where the many factors influencing weathering
have near maximum ranges. For example, environments for
plant growth vary from tropical rain forest to virtually alpine,
and, in addition, part of the island is extremely dry much of
the year. Such things as rock porosity and permeability, slope,
land forms, and relative age of exposed rock have comparable
ranges of variations, and there are seasonal changes in rainfall,
temperature, and plant growth.

The place recommended for studying variations of varied
rock types supported by U.S. research funds is Puerto Rico.
Limestone, serpentmite, and several varieties of volcanic rock
are being weathered under similar climate here, providing a
necessary complement to the Hawaiian study. Some of the
volcanic rocks contain porphyry Cu deposits that have definite
economic potential, and information on their behavior during
weathering would be useful in finding similar deposits else-
where.

A thorough study is desirable of the nickeliferous laterite-
saprolite in California and Oregon of the type Trescases (1975)
completed in New Caledonia.

Investigations are needed of the roles of bacteria and organic
matter and their influences of pH and Eh conditions during
the formation of ore. Presumably work of this type would be